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[Dependent alone on observations at Zurich] 

[Data furnished through the courtesy of Prof. W. Brunner, Eidgen. Sternwarte, Zurich, 
Switzerland] 

Mean, 19 days=87.6 

a = P m g e  of an average-sized group through the cept,ral meridian. 
b=Pmsage of a largc group through the central merldlan. 
c=New formation of a group developing into a middle-sized or large center of artivlty: 

E ,  on the eastern part of the sun's disk; W, on the western part; hl, in the center-circle 
rune. 

d=Entrance of a large or average-sized center of actlvity on the east limb. 

AEROLOGICAL OBSERVATIONS 
[Aerological Division, D .  M. LITTLE, in charge] . 

By B. FRANCIS DASHIELL 

The establishment of a widespread network of raclio- 
sonde observat,ions became an accomplished fact 
during October with the opening of additional stations a t  
Juneau and Fairbanks, Alaska, and Lakehurst, N. J . ;  the 
latter being changed by the United States Navy from an 
airplane station. For the first time, regularly scheduled 
daily observations of pressure, t,emperature and humidity, 
in the high levels above 28 radiosonde stat,ions? extended 
from Altiaka to the Ca,ribbean. These stations are list,e,d 
in table la, and the observations of the Unit,ecl States 
Navy by airplanes a t  7 stmations are given in table 1 .  
Charts VIII, IX, X, and X I  show the mean pressures and 
temperatures, as well as the resultant winds, a t  1.5, 3,  4, 
and 5 kilometers, respect,ively. The pressures shown on 
chart VI11 are for 5,000 feet only. Tables 2 and 3 list 
certain wind data, and table 4 shows tlie height,s of the 
tropopauses. Isent,ropic data for October are shown on 
chart XIT.. A det.ailed description of the charts and tables 
WRS given in the January 1939 issue of the h, fOhrTHLY 
WEATHER REVIEW: 

The n1ea.n free-air pressures for the current mont'h for 
5,000 feet, a.nd 3, 4 ,  m d  5 kilomet,ers, were well distrib- 
uted. Highest pressure was indicated over the South- 
east, being locat.ed at' Pensacola, Fla., a t  5,000 feet', and 
3 and 4 kilometers, and over Miami, Fla., a t  5 kilometers. 
Lowest mean pressure existed over t,lie northern port,ion 
of the United States, being indicated a t  Sault St,e. Marie, 
hfich. To the sout8h of the high-pressure area diminish- 
ing pressures were noted over Puerto Rico a.nd Swan 
Island. Above 5 kilometers, where obsermtions were 
made by radiosondes, lowest pressures prevailed along the 
northern border. These were centered over S d t  Ste. 
Marie, Mich., up to 14 kilometers, and over Bismarck, 
N. Dak., in the higher levels. Lowest pressures occurred 
over Alaska, being lower at  Fairbanks than at  any station 
in the Unit'ed States. Above 5 kilometers the highest 
mean pressures were noted over Miami, Fla., up to 11 

kilometers, and then equalled by San Juan, P. R. Pres- 
sures over Swan Island were lower than those recorded 
a t  either Miami, Fla., or San Juan, P. R. 

Mean pressures a t  stations using radiosonde iU 1938 
showed the current month to be lower than in October 
1938 a t  all levels over Nashville, Tenn., Oklahoma City, 
Okla., Omaha, Nebr., and Sault St8e. Marie, Mich. The 
pressures a t  Nashville, Tenn., were very little lower than 
the previous year, but those at  Sault Ste. Marie, Mich. 
became lower by a difference of 5 niillibars a t  the surface 
to 10 millibars at  8 kilometers, then decreased with alti- 
tude to 2 millibars a t  18 kilometers. Over Oakland, 
Calif., the current mean pressure was higher than in 
1938 from the surface up to 11 kilometers, and then 
lower above. At Washington, D. C., the 1939 means 
were higher a t  all levels, the difference also becoming 
greatest a t  8 kilometers. 

During October the pressure differences at  all levels 
between the sou theastern HIGH (Miami, Fla.), and the 
northern LOW (Snult Ste. Marie, Mich.), showed a gradient 
increasing with altitude from 4 millibars a t  500 meters to 
25 millibars at  8 kilometers, and decreasing with additional 
altitude to 6 millibars a t  the maximum height of 17 
kilometers. Also, a parallel case existed between the low- 
pressure area over Sault Ste. Marie, Mich., and the still 
lower one over Fairbanks, Alaska. In both cases the 
maximum gradient in millibars occurred a t  8 kilometers. 
The pressure differences in millibars for d l  levels averaged 
45 percent of those noted between Miami, Fla., and Sault 
Ste. Marie, Mich. And, as an interestinq incidental, the 
difference in latitude between Fairbanks, Alaska, and 
Sault Ste. Marie, Mich., also is 45 percent of the difference 
between the latter place and Miami, Fla. 

Mean relative humidities were high in the northern 
sections of the country (Sault Ste. Marie, Mich., Billinqs, 
Mont., Bismarck, N. Dak., and Spokane, Wash.). But 
outside of the United States propor the highest humidities 
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were recorded over Juneau and Fa.irbanks, Alaska, San 
Juan, P. R., and Swan Island. Elsewhere humidities 
were only moderately high, wit,h the exception of the 
central States and the fa.r Southwest. San Diego, Calif., 
Phoe.nix, Ariz., and El Paso, Tex., reported the lowest 
mean relative humidities recorded in the upper air during 
October. 

Mean free-air temperatures for October were lower 
than t,hose recorded in September at  all levels up t,o an 
avemge of 14 lrilometers, and higher than the pmceding 
month a t  all levels above 14 liilometers. Oakland, Calif., 
Medford, Oreq:., Spokane, Wash., and Atlanta, Ga., were 
the only esceptions, as these stat,ions were colder in Octo- 
ber a t  all levels. At Miami, Fla., the October mean t,em- 
perature bexame warmer a t  2.5 kilometers and remained 
so up to 16 kilomet'ers, when it aga.in became colder. 
Radiosonde t>e.mperatures a t  San Juan, P. R., showed that 
October was warmer t,ha.n September a t  6 to 12 ki1omete.m 
only, while Swan Islnnd was warmer up to 15 kilometers, 
and then colder above. 

Comparing the October means at  the 6 st,ations having 
radiosonde records for bot,li 1938 n.nd 1939 (Nashville, 
Tenn., Oakland, Calif., 0kla.homa City, Okla., Omaha., 
Nebr., Sault Ste. Marie, Mich., and Washington, D. C.) 
it WRS found that the current, month was generally colder 
than in October 1938. However, a t  Oakland, Calif., 
the October 1939 temperatures were wa.rmer up to 6 
kilometers m d  then colder above, while a t  Sa.ult Ste. 
Marie, Mich., it was colder up to 12 kilometers and waimer 
above. Washington, D. C., was currently warmer a t  all 
levels up to 11 kilometers, and then colder above. 

A t  1.5 kilometers the mean free-air temperatures (chart 
VIII) were higher than 0' C. over the entire Unit,ecl Stat,es. 
The warmest occurred over Sm Juan, P. R., Miami, 
Fla., and El Paso, Tex., while the coldest was over Sault 
Ste. Marie, Mich. But a t  Fairbanks and Juneau, A l d a ,  
below-zero mean temperatures were noted (-9.8' C. 
and -3.3' C., respectively). The level of 0' C. mean 
free-air temperature sloped upward toward t'he South 
from approimately 900 mete.rs over Juneau, Alaska., to 
1.6 kilometers over Sault Ste. Marie, Mic.li., 3.8 kilo- 
meters over Nashville, Tenn., and 4.9 kilometers over 
Miami, Fla., and San Juan, P. R. At 5 kilometers all 
stations reported below-zero (Oo C.) temperatures. 

Above 5 kilometers lowest temperatures were found over 
the southern stations in the higher levels, while the north- 
ern stat,ions remained coldest a t  the lower 'levels. Fair- 
banks, Alaska, reported a mean of -53.9' C. a t  10 kilo- 
meters, while Swan Island had -75 7' C. a t  18 kilo- 
kilometers. Intermediate radiosonde stations along t-! 
vertical cross section extending from Spokane, Wash, to 
Miami, Fla., showed a steady decrease in mean minimum 
temperatures as the nltitiide increased. 

The highest individual minimum temperature rec.orded 
during October WRS -61.2' C. on the 6th a t  12 kilometers 
over Juneau, Ala.sks, while the lowest of -85.1O C. over 
Swan Island a t  18 kilometers on the 30th was close t,o 
the lowest outdoor temperature ever recorded. Else- 
where, low individual temperatures occurred a t  17 kilo- 
meters over San Juan, P. R. (-81.3' C.), on the 15th; 
Atlanta, Ga. (-80.6' C.), on the 27th; Miami, Fla. 
(-77.0' C.), on the 21st; El Paso, Tex. (-77.0' C.), on 
the 29th; and Denver, Colo. (-70.6' C.), on 6he 22nd. 
Also, low temperatures were noted a t  16 kilonieters over 
St. Louis, Mo. (-73.5' C.), on the 9th; m d  On.lilnnd, 
Calif. (-70.3' C.), on the 22d; and over Sault Ste. Marie, 
Mich. (-67.1' C.) on the 9th, a t  14 kilometers. 

The resultant winds for the current month, comput.ed 
for 1.5, 3, 4, and 5 kilometers, are shown in charts VIII, 

IS, X, and SI, respectively. In  most ca.ses the directions 
for October were more nort,herly than during the preced- 
ing seasom1 siininier arid nutunin niocths. Pilot-balloon 
observations macle in Oc,tober failed generally to equal 
the mnsimuni altitudes reached during the several 
niont,hs immediately preceding. However, there were a 
number of excellent ohse,rvatioiis made (luring t,he month. 
All pilot-balloon stat.ions reac,lietl 5 kilometers RS a nia.xi- 
inum, while 65, 18, and 7 percent, esceedetl 10, 15, and 20 
kilometers, respec,t,ival;p. The, highest, iucliviclud n.lt it,udes 
w r e  reached over Abilene, Te.s., Miami, Fls., mid Red- 
ding, Calif. (36.7, 22.9, and 20.3 kiloinet,ers, respect,ive,ly), 
on the 13th. The first days of Ockober were favorable 
for high hnlloon observations over the (3ren.t Lalies region; 
tdie 15th n.long t,he Mississippi and Ohio Vdle.ys; and on 
the 1Gt,h over the Kort,lienst. -4t ninny of these maximum 
alt,it,uiles nort,lieasterly wiucls we,re enc,ount,ered over the 
Sout,lie,a.steni States? :is well as  the centml portions of the 
Pacific Coast :und Roc,ky h4ounta.in States. 

At I .5 kilometers (chnrt, VIII) the result,ant-wind direc- 
tions, based on 5 n.. ni., 75th meridinn time observntions, 
were northwesterly over a belt extending from the North- 
west to the Atlmtic cocist. Southeasterly winds over 
Florida :mil Cuba t8urned cdockwise t,o become westerly 
over Louisiana, Alxba.ma, and Georgh. This circdation 
was due to t,he high-pressure aren. c.en t,ered over Pensa- 
cola, Fla. Winds in t,he far West a,ppeared confused, 
where very light velocities were nohed (Reno, Nev., 0.2 
m. p. s.). Elsewhere, resultant velocities were higher than 
previous months, except over the east Gulf region. High- 
est wind speeds occurred from northern Texas to the Great 
Lakes nnd New England, reaching a maximum for the 
country at, Albany, N. Y. (12.7 m. p. s.). 

The October wind direct,ions a t  1.5 kilometers backed 
from norma.1 by count,erclocliwise rotations over the eastern 
half of the country, and turned by clockwise rotations 
over the West, except a t  Medford, Oreg., and Spokane, 
Wa.sh. The largest deparhures froni normal occurred 
over Snn Diego, Calif. (134' clockwise rotat,ion from nor- 
mal), Houston, Tex. (104' clockwise), Seattle, Wash. (57' 
clockwise), and Atlaut,a, Ga. (46' counterclockwise). The 
depmtures from the normally light wind velocities were 
posit.ive hut small. Elsewhere, the current velocities were 
gwater than normal over a.11 stations, with the exception 
of Meclford, Oreg., and Seattle, Wash., where they were 
less than normal. Positive departures of more t,han 3 
m. p. s. occurred over the entire central portion of the 
Unit,ed Stn.tes at' this level. 

The result,ant winds at  3 kilometers, also based on 5 
a. m. observations (c!iart IS), showed flint northwesterly 
clirect,ions predoniinat,ed. However, t8he mtjcyclonic cir- 
culnt,ion continued to persist over t,hc Southeast, m t h  
Mimii, Flrt., nnd Key West, Fla.., reporting directions of 
123' and 117', respectively. Winds on the Pacific coast 
showed inore definite directions a t  3 kilonieters with 
velocit,ies exceeding those noted a t  1.5 kilomet'ers. High 
resul tant velocities prevailed elsewhere in the country, 
escept the esDreme Swth and Southwest. Aga.in the 
highest resulta.nt wind speed in the couu try occurred 
over Albany, N. Y. (17.6 m. p. s.). 

At 3 kilometers t,he current winds were oriented by 
depart,ing from t.lie normal in small counterclockwise 
rotat,ions, escept at Snn Diego, Calif., nncl Houston, Tex., 
where the departure differences were 178' and l l O o ,  
respectively. Clockwise departures were not,ed only at 
Medford, Oreg., Spoliane, Wash., and Key West, Fla. 
The October velocit,ies were 1arge.r thnn normal elsewhere, 
e,xcept over Houston, Tes., and At,lanta, Ga., where the 
departures were less than normal. 



MONTHLY WEATHER REVIEW OCTOBER 1939 392 
Chart X shows resultant winds a t  4 kilometers based on 

observations made at  5 p. m. Northwesterly wnds pre- 
dominated a t  this level over all but the extreme sout,hern 
portion of the United States, and Cuba nnd hlesico. 
Some indications of the anticyclone not,ed 1n the loyer 
levels remained a t  4 kilometers over Cuba, Puerto RICO, 
and southern Florida. Resultant. velocities great,er than 
5 in: p. s. occurred over the entire country, escept along 
the inimecliat,e Gulf coast and the extreme Southwest. 111- 
cluding California. Velocities over 15 m. p. s. prevailed 
west) of t,he Great Lakes and in New Englnnd. Albany, 
N. Y., a.gain had an outstmding velocit,y of 16.6 m. p. s., 
but t,his w n s  surpassed by 15.0 m. p. s. recorded over 
Hartford, Conn. 

Resultant winds a t  5 kilometers are shown on chart S I .  
The direct.ions showed clefinitme northwest'erly resultants 
over the United Stat,es with the excephion of the extreme 
South. 1ndicat.ions of the anticyclonic circulat,ion a.p- 
peared over and southeast of southern Floricla. Winds 
over California showed outstanding northe,rlp tendencies. 
Resid t,ant velocities a t  5 kilometers were slightly higher 
than n.t 4 kiloniet>ers, but estreine velocities occurred over 
the North, part,icularly west of t,lie Great Lakes (Mil- 
wa.uke,e, Wis., 20.0 m. p. s., Fnrgo, N. Dsk., 19.2 m. p. s., 
and Huron, S. Dak., 18.7 m. p. s.). 

Comparing the current 5 p. m. winds wit'h establisherl 
5 a. m. normals a t  4 kiloniet,ers, it was foiiiid that the. 
directions departed from norninl in counterclockwise rob- 
tions enst of the Rocky hlount,ains, ancl clockwise west of 
the Roclries. Out,stancling depa.rtures from normal were 
noted over San Diego, Calif. (108' clockwise), Onklnncl, 
Calif. (58' clockwise), and Houston, Tes. (59' counter- 
clockwise). But a t  5 kilometers countercloc,kwise de- 
partures occurred over the entire southern half of the 
country, n.nd clockwise departures over the northern por- 
tion. Tlie largest difference noted was 47O (count'er- 
clockwise) a t  Houston, Tex. Result.a.nt velocities for 
October exceeclecl the nornia.1 by more than 5 m. p. s. over 
the not.hern part of the United St.ates a t  4 kilometers 
(+9.0 m. p. s. a t  Fnrgo, N. Dak.), ancl along n belt reach- 
ing from the far Northwest (+9.5 m. p. s. at. Billings, 
Mont.) to t,lie est)reme Southeast (+5.7 m. p. s. at  
Atlanta, Ga.) a t  5 kilometers. 

In the higher levels, resultant winds, based on 5 p. m. 
observabions (table 2), were northwesterly, except in the 
far South. At 6 kilometers, northwesterly winds in the 
far West became west,erly over the Ea.st. Veloc.ities were 
slightly higher t1ia.n those noted a t  4 and 5 kilometers. 
Resultant wind speeds of 21.9 m. p. s. and 18.2 m. p. s. 
were recorded over Fargo, N. Dak., and Omaha, Nebr., 
respectively. 

At 8 kilometers the winds were unchanged escept for 
direction a t  Miami, Fla., which shifted from the sout,li- 
west into the northwest quadrant. Veloc,ities were 
higher in the South at this level (Miami, Fla., 6.1 m. p. s.) 
than at  6 kilometers, but the masimum occurred over 
Huron, S. Dak. (19.2 m. p. s.). There were few changes 
in direction at  10 kilometers, except for southwesterly 
winds that reappeared over Little Rock, Ark., Oklahoma 
City, Okla., and Albuquemue, N. Mex. A t  this level high 
velocities occurred over Houston, Tex. (23.2 m. p. s.), 
Atlanta, Ga. (22.1 m. p. s.), and Cheyenne, Wyo. (22.1 
m. p. s.). The velocities a t  Winslow, Arb. (8.3 m. p. s.), 

and Las Vegas, Nev. (8.1 m. p. s.), were unusun.lly light 
for 10 kilometers, and remained so up to 16 kilometers. 

Diurnal changes in direction between 5 a. m. and 5 
p. ni. result,ant winds (charts VI11 and IX, ancl table 2, 
respect,ively) a t  1.5 and 3 kilometers for October were 
noteworthy. The 5 p. ni. winds turned away from the 
5 a. m. directions through counterclockwise rotmations 
over all of the country except the extreme Southeast and 
far niiddle West a t  1.5 kilometers, and over the South 
and Pacific slope a t  3 liilometers, where departures were 
by clockwise rotations. Largest diurnal direction changes 
took place along the we.st Gulf coast ancl far Southwest 
a t  both 1.5 a,nd 3 kilometers, being outstanding a t  Las 
Vega.s, Nev., Brownsville, Tes., and San Diego, Calif. 
The afternoon result.ant velocities were less than the 
5 a,. m. over most of the country, except in the far South- 
ea.st and Southwest a t  1.5 kilometers. while opposite 
velocity departures occurred over the same areas a t  3 
kilomebers. 

Table 3 list,s the individual ma.simum mind velocities 
recorded over the United Stn.t,es during October. The 
winds of 42.2 m. p. s. at Las Vegas, Nev., 62.8 m. p. s. 
a t  Harbford, Conn., and 77.5 m. p. s. over Omaha, Nebr., 
a t  2.1, 4 .2 ,  and 13.4 kilometers, respectively, were the 
highest recorded since June 1939. 

ME.4N M O N T H L Y  I S E N T R O P I C  C H A R T  

In  the mean isentropic chart, 0=30G0, for October 
1039 (chart XII), the westerlies cover the northern two- 
t,hirds of the United St,ates, while an anticyclonic eddy 
of small dimensions and slight moisture contrasts is 
centered over eastern Texas. 

The dry current over the middle Gulf Sta.tes mav be 
associat,ecl wit,li the deficiency of precipitation there. 
Elsewhere too lit,ble is known of the normal isentropic 
flow pattern for October to indicat,e anv correlation 
be.tween the precipita.tion departures and the mean 
pattern for this month. With the seasonal change from 
predomina.nt1-y convec.tive precipitat,ion in summer, when 
the moisture conditions aloft are ra.t,her st,at,ionary and 
determine the regions of shower activit,y, to the frontal 
precipibation of winter, when the moist currents move 
across the map rapidly, little correlation may be expected 
to exist. 

In studying chart XII ,  it will be noted that the mo;sture 
and pressure lines bulge southward over the Great Lakes 
in a fashion simi1a.r to the pattern normallv occurring on 
summer charts. Tlie fnct. that the precipitat,ion depar- 
tures in this region are small suggests that this configura- 
tion of t,he lines is normal for autumn also, and that in 
the Great Lakes region the precipitation iisually occurs 
a t  lower temperat,ures than at the same latitudes else- 
where in t,he country. 

The precipit,ation excesses in the Middle Atla.ntic 
States ancl sout.1ie.m New England occurred in connection 
with wave disturbances passing northward along the 
coast on three occasions during the month. The pre- 
cipitation occurred with the affected stations in the cold 
air, but the moisture aloft, in connection with it shows up 
as a be.nding of the condensa,tion pressure lines northward 
across the isobars over the region affected, with indica- 
tion of a moist tongue to the east over the ocean. 

1 Prepared by the Division of Research and Education. 
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TABLE %-Mean free-air barometric pressures (P . )  i n  mb., ienipernficres (T . )  i n  "C., and relative humidities ( R .  H. ) ,  i n  percent, obtained by 

airplanes during October 1959 

Ptatinns and elevations in meters 
ahove sea level 

Altitude (meters) m. s. 1. 

2,000 2, 500 3,000 em 5. wo Purlace ml 1,ooO 1 1,500 
-__ 

'Num-  
her ob- of P. T. : : P .  T. : : P .  T . ' E ; P .  T. 2 ; P .  T. E:.. T. ;:P. T. E : . .  T. E : P .  T. E: 
serva- 
tions 

........... Coco Solo. C. Z. (15m.) 24 
Norfolk Va. (IO ni.) ............... 24 

31 
Pensacnla, Fln. (13m.) ............ 31 
8 t .Thomes  V . I . ( 8 m . )  

30 

Pearl H h o r ,  T. H. (6m.)  ........ 

San Diego. kalif .  (10 m.) .......... 

Observations made by  U. S. N a r y ,  and taken at  4 a. m.. i5th meridian time, ewept  along the Pacific c o s t  and Hawaii where they are made a t  dawn. 
NOTE.-NOne 01 the means inrluded in this table are based on less than 15 surlace or 5 standard-level observations. 

TABLE la.--llIean free-air barometric pressures (P.)  i n  nib., temperafurcs (T . )  in "C.,  and relative hzouidities (R. H.) in percent obtained by 
radiosonde during October 1939 

I Stations and elevations in meters above sea level 

_--____ ____-_ ____ I ............ 

I - - _ _ _ -  ___-  
1.010 25.1 94 953 23.8 85 904 21.4 86 S53 19.1 8 i  804 17.0 83 759 14.9 77 515 12.6 72 635 7.0 72 
1,EO 14.8 80 962 15.8 67 Q O i  13.1 63 855 11. I 57 SO5 8 .8  54 758 6.3 51 713 4.2 47 630 -2.4 45 554 -9.4 44 
1,015 22.7 85 980 20.5 80 91% 16.7 84 854 14.1 79 SO5 1'7.1 67 7% 10.5 51 i14 8.2 39 631 2 . 2  31 ............. 
1,018 17.4 88 962 19.2 71 90i 17.2 65 655 14.9 62 806 13.1 52 760 11.0 47 716 8.5 49 631 2.7 46 559 -3.9 44 

....................................................................................................................................... 
1,013 16.6 75 957 19.1 57 903 17.7 48 8.51 12.2 40 SO2 12.6 35 2 28 711 7.4 24 629 1.5 19 555 -5 2 19 

I Albuquerque, 1 Atlnuta, as. I Billings, Mont. Dak. Boise. Idaho 
N. Mex. (1.621 m.) (298 m.) (l.a!39 m.) I (824 m.) (219 m.) 

Seattle, Wash. (10 m.) ............. 16 1,020 I 

Altitude 
(meters) 
m. s. 1. 

11.4 82 963 10.1 76 907 9.5 63 854 r.8 59 803 6.2 50 4 50 711 2.1 52 626 -4. 1 47 ___ . I  .... 1- .... I 

N u m  
ber of 

Surface .............. 29 840 10.2 48 
500 ...................................... 
1.000 ..................................... 
1,500 ..................................... 
2.000 ................. 29 803 11.2 45 
2,500 ................. 21, i56 8.3 45 
3.000 ................. 59 711 4.8 44 
4 . N  ................. 27 624 -1.3 42 
5,000 ................. 27 553 -7.9 40 
6,000 ................. 27 486 -14.3 3fi 
7.000 ................ 27 425 -21.5 34 
R. ooO~... ............. 27 370 -2% 1 33 
9,ooO~ ................ 27 321 -36.2 33 
l O . o O O . . ~ ~  ............ 27 277 -43.0 33 
11,ooO ................ TB 23s -49.6 .... 
12.WO ................ 23 204 -55.0 .... 
13, MI... ............. 21 174 -59.5 .... 
14,000 ................ 20 148 -62.8 .... 
15.000 ............... 19! 125'-64.!! .... 
16,000 ................ 16' 10R'-66.5 .... 
17.000 ................ 151 90 -66.7 .... 
18.ooO.. ............. .... 
19.000. 

2 1 . m  
22,000 

Niim- Num- Num- Num- Num- Num- 
ber 01 her of her 01 Im of uer of her of 

':I 6 

30 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
!a 
39 
2s 
28 
2 i  
26 
24 
18 
11 

...... .............. 
904 10.0 70 
852 9.4 60 
801 6.6 57 
754 3.3 68 

625 -5.8 54 
549 -11.9 53 
481 -18.5 E4l 
420 -26.2 49 
365 -34.1 49 
316 -42.2 48 
272 -49.9 .-.. 
333 -55.1 ._._ 
199 -59.4 ._._ 
1691-59.9 ..-. 
141 -61.3 .... 
123 -G2. 5 ..__ 
104 -62.7 .... 
811 -61.S ..__ 
75 -60.6 ..__ 
64 -59.i .... 
-54 -5R.4 .___ 
4G -57.7, i - - - -  - '  

70,s 0.0 5s 

. - -. -. - - - - ,  . - - - -. 

30 
30 
30 
30 
30 
30 
30 
30 
30 
30 
29 
29 
29 
% 
26 
26 
25 
24 
23 

990 8.5 82 
958 8.4 59 
901 6.2 77 
847 3.6 i 7  
796 1.5 70 
7.18 -0.G 63 
i03 -3.1 58 
619 -8.5 59 
543 -14.1 51 
475 -20.4 50 
414 -27.5 50 
360 -35.1 51 
311 -42.0 50 
26s -48.3 ..-- 
230 -53.6 .___ 
196 -57.5 .-.. 
167 -59.2 ._._ 
142 -60.4 __._ 
l?l -62 1 .-.. 
103 -62.6 .-.. 
S i  -62.0 .... 
74 --60.6 ___. 
63 -5 :. 1 ._._ 
53' 5i.2 .... 

.... 1: ........ 

.............. 
I 

31 3111 ,9611 016 15.4 18.1 89 67 

31 906 16.6 62 
31 854 13.8 61 
31 SO5 12.1 62 
31 758 10.0 46 

31 29 714 6321 7.3 2.2 44 38 
28 556 -3.8 35 
25 490 10 0 31 
26 25 4301-16:5 376 -23 7 31 29 

25 326 31 1 29 
25 24 2S3l139fO W4 -46.7 28 _ _ _ _  
22 l i 9  - 5 S . i  _ _ _ _  
19 1.52 -63.0 ..__ 
18 129 -66.9 .___ 
15 109 -69.7 .___ 
14 92 -63.7 ..__ 
11 771-6s. 1 ..__ 
10 66 -65.3 .... 
8 55i-62.3 _ _ _ _  

23 2091-53.1 ._._ 

..................... 

..................... 

Stations and elevations in mcters ahove sea level I I I I I 
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Altitude (meters) 
m. s. 1. 

TABLE la,-Mean free-air barometric pressures (P.)  i n  mb., temperatztres (T.) i n  "C., and relative hrimidities ( R .  H . )  in  percent obtained by 
radiosonde during October 1939-Continued 

Stations and elevations in meters above sea level I 
hfedford, Oreg. Miami. Fla, (4 m.) Minneapolis, hlinn. Nashrillp, Tenn. Oakland. c,dif. (z m,) Oklahoma City, Omaha, Nebr. 

(401 m.) (263 m.) (IS0 m.) O k k .  (381 m.) (300 m.) - 
NUID- Num- Num- Num- Num- Num- Num- 
her of R,  her of R. bcr of R. her of R. hcr of R. her of R. ber of 

ob- P. T. ob- P. T. oh- P. T. oh- P. T. 
sprya- H. serva- serva- H .  serrs- H. srrva- H .  serra- H. serva- 
lions tions tions tions tions tions tions 

ob- P. T. ob- P. T. ob- P. T. :: 

31 972 8.8 85 
31 960 10.1 80 
31 904 1 l . i  68 
31 852 10.1 62 
31 802 7.8 56 
31 i54 5.3 52 
31 7w 2.4 48 
31 626 -3.3 43 
31 551 -9.1 40 
30 483 -16. 5 38 
30 422 -?40 37 
29 36i -32.1 35 
29 315 -3!4 7 35 
29 274 -46.4 .-.. 
?!> 2:;s -52. 5 .... 
28 201 -56.9 .-.. 
25 l i ?  -60.2 .-.. 
?a I4ti -W'.4 .___ 
2 i  124 -63.2 ___. 
25 105 -53.6 ___. 
20 A9 -W'.9 .-.. 
1; 76 -62.1 ..__ 
12 64i--fin.7 ___. 

21.000 ................................... I 22.000 ................................... 
23.000 ................................... 

-. 

Burface. - - - - _ _  - -. - - - 
wo ................. 
1,oOo ................ 
1,500 ................ 
2,oOo ................ 
2.500 ............... 
3,oIN ................ 
4,000 ................ 
6,000 ................ 
6 . W  ................ 
7 ,cw ................ 
8.000 ................ 
9,ooo ................ 
1o.ooo ............... 
11,ooo ............... 
12,000 ............... 
13.000 ............... 
14,rnW ............... 
15.000 ............... 
16,000 ............... 
17,000 ............... 
1R.OW ............... 
19,afl.____ .___ -. .-_- 
20.000 _ _ _ _  - - - - - - - ._ .- ^i-91---- 

181-63.21.-.. 1 ......I .... I ...... 1 .___I 61 461-56.31 .__.I ...... l---~.l-..... I .... 1 61 481-59.71 .... 1 71 471-56.61 .... 
41 -fill. 7 ......................................................................................................... 
34 -54.8 ......................................................................................................... 

30 3011, O M ~  95s 33.01 2 2 . i  921 81 

30 905 19.6 80 
30 8.54 17.0 ?ti 

31 
31 
31 
31 
31 
31 
31 
31 
30 
30 

982 6.7 71 30 997 13.9 75 31 1 . O l i  12.2 83 30 871 14.4 64 31 980 9.7 65 
954 6.9 70 30 960 15.2 6R 31 959 16.0 64 30 855 16.3 59 31 957 11.3 59 
898 6.0 67 30 905 12.D 68 31 804 15.1 54 30 904 16.8 52 31 801 11.6 61 
845 4.3 66 30 853 10.8 63 31 852 12.7 49 30 852 14.5 47 31 849 10.1 49 
795 2.7 62 30 803 8.8 57 31 802 10.1 43 30 Sn3 11.7 4R 31 7 0  7.8 51 
747 -0.2 60 30 756 6.3 51 31 i56 7.5 39 30 i56 8.4 47 31 752 4.8 50 
i01 -3.0 60 30 i l l  3.6 48 31 710 4.8 38 30 711 4.9 47 31 307 2.0 49 
617 -S.4 5fi 30 623 -1.9 44 30 6% -1.2 33 29 629 -1.1 42 31 624 -4.7 48 
542 -14.6 52 30 553 -7.6 36 30 553 -7. 4 32 20 554 -6.8 38 31 548 -10.5 44 
474 -21.2 4Y 311 486 -14.0 31 29 456-15.1 31 %I 486 -13.4 35 31 481 -17.5 41 

.... 

.... .... 

.... .... 
17 89 -5 i . i  .... .... 

.... 

30 29 426 -20.1 31 31 420 -24.6 39 
30 29 372 -27.0 32 31 366 -32.0 35 
29 B 323 -34.4 31 31 316 -39.8 37 

.___ 2Y 280 -42.0 29 30 273 -46.8 _ _ _ _  

.... 29 240 -49.6 .... 30 134 - 5 Z 2  .... 

.... 29 20fi -54.3 .... 30 200 -56.5 .... 

.... 2LI 176 -58.7 .... 30 171 -59.1 .... 

.__. 2s 150 -62.8 .-.. 30 146 --8i.4 __._ 

..-- 29 128 -66.2 .-.. 29 124 -63.4 __._ 

.... 26 109 -64.3 .... 28 105 -63.1 .... 

.... 25 9? -69.0 .... 26 90 -62.9 .... 
___. 20 i 8  -66.8 ..__ 22 76 -61.1 .___ 
_.__ l i  66 -64.6 .___ 15 65 -59.4 .___ 
.... 15 56 -62.1 .... 12 55 -59.0 .... 

Et. Lnais, Mo. Sao luan ,  P. R. Sault Rtr?. Varic,  Spoknnr, Wash. Swan Island, W. I. Wasbinzton. D. C.1 
(339 m.) (176 m.) I (19 In.) bIirh. (221 m.) (5s; rn.) (10 m.) (7 m.) I Phoenix. Ark. 

30 
30 
30 
30 
29 
2'' 
29 
29 

805 14.6 69 
758 12.3 62 
714 10 0 57 
633 4 6 51 
559 -1 2 46 
4U3 -i 3 45 
433 -13 6 44 
379 -20 1 44 

Observations taken about 4 a.m., 75th meridian time. 
1 Navy.  
NOTE.-None of the  means included in this table are based on less than 15 surface or 6 

standard-level observations. 

2s 
28 
?S 
28 
28 
2s 
28 
25 
35 
28 
24 
20 

Nuintwr of ohscrvntions refrrs to pressure only  a teniperature and humidity data are 
niissinc for some ohservations at certain Icvels: also. the humiditJ da ta  are not used in 
dails observations %hen the t e n i ~ e r a t u r e  is helow -W.Oo C. 

330 -27.4 ii 
297 -35.2 41 
244 -43.2 .-.. 
213 -50.4 .... 
182 -M. 6. .-.. 
155 -C2. i .... 
132 -6 i .8  __.. 
112 -io.$ ..-. 
94 - i l .  3 ._._ 
i 9  -il. 0 .___ 
6 i  -68.8 .-.- 
571-65.9 ....... 

_________ 
............... 
................ 

.................. 

................. 

.................. 

.................. 

.................. 

.................. 

.................. 

................. 

.................. 
................ 

.................. 
................. 
................. 
................. 
................. 
................. 
............... 
................. 
................. 
................. 
................. 
................. 

Altitude (mctrrs) 
m. s. 1. 

................. 

Surface 
5 0 C . .  
1,nm 
1.51x) 
2.0110 
2,500 

4,000 
5.1100 
6.000 
i.009 
8,nm.- 
9.000 

3,000 

l0,OCn 
11,000 
12.000 
13,000 
14.M)O 
is.000~ 
16.0W 
17.OM) 
1R.007 
Ig.noo 
?n.nr)n 
21.000 
22,000 

-- _ _ _ ~  

R 

.... 
.... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... ... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... .... .... 

.... .... .... .... .... ........................ 

.... .... .... .... .... ........................ 

.... .... .... .... .... 

.... .... ........................ .... 65 - i o .  7 ........................ 

........................ ..................................... 55 -74.1 ___. ___.. ___._ 
IS  61; -63.0 8 64 -5s.4 7 63 -58.6 
IS 5ti -61.5 _ _ _ _ _ _  __._ 

4 

........................ ........................ ............................................ 

z z z 

30 ?40 -48.3 % 248 -42.lJ 25 22S - 5 2 8  29 230 -55.6 18 238 -49.9 
2J -.53.3 29 214 -49.5 25 19.: -54.8 2% I96 -58.4 17 204 -55.4 
Z* 176 -57.3 ?S 1'3 -56.6 23 165 -56 .O  27 I67 -59.4 11 I74 -.59.S 
28 150 -61.0 2% 156 -63.2 21 141 -5fi.2 27 142 -60.1 8 148 -62.8 
25 I?? 4 3 . 9  3 In2 -6y.? ?o 121 - 5 i . 4  26 121 -60.7 5 126 -6.3.8 
25 108 -66.4 2S 1W -64.: 2s 112 - i ? . 6  I9 1113 -59.2 25 103 -60.5 
25 92 -67. 1 30 90 -G3. I 28 94 -76.0 16 A! -!A? 20 87 -611.2 
21 77 -65.6 14 71; -6I .h 27 79 -75.4 6 75 -59.0 14 75 -59.2 

......................................................... ............................................ ........................ 
9 48 -59.6 
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TABLE la.-Mean free-air barometric pressures (P.)  i n  mb., temperatures (T.)  i n  'C., and relative humidities ( R .  H.)  in  percent obtained by 

radrosonde during October 1999-Continued 
LATE REPORT FOR SEPTEMBER 1939 

Number  of 
observs- 

tions 

Altitude (meters) m. a. 1. 

TABLE 2.-Free-air resultant winds based on pilot-balloon observations made near 5 p .  m. (E.  AS. T.) during October 1939 
[Directions given in degrees from North (N=3W0, E d o ,  S=160°, W=270°) .-Velocities in meters per second (superior figures indicate number Of observations)l 
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\'e- 
loc- 
ity _- 

TABLE 2.-Free-air resirltant winds based on pilot-balloon observations made near 5 p .  m. (E.  S. T.) during October 1939-Continued. 

-- -___--_-_-__ 
Di- Ve- Di-  Ve- Di -  Ve- Di- Ve- 1)i- \'e- Di- 
rec- loc- rec- loc- rec- loc- rec- loc- rcc- loc- rec- 
tion ity tion ity tion ity tion ity tion it5 tion - - - - - _. - - -__ _- - 

Oakland. Oklahoma Onisha, St .  I.ouis, s a l t  Lake San Diego, San Juan, s ~ & ~ ~ ~  Seattle. Spokane, Washing- ~ i n s ~ o w .  

Altitude (8 m.) (402 m.) (30G m.) (1.346 m.) (170 m.) (1.294 m.) (15 m.) I (16 m:) (198 nl,) (14 m.) (603 m.) (10 m.) (1,488 m.) 
1 Calif. / ~ C l t y . O k k i ~ ~  Nehr. 11 %e?? 1 1  Mo.  11 City, tTt?ah~l  Calit. l1 P. R 11 Mich. 11 Wash. 1 1  Wash. 11 t 0 n . D .  C. 11 Ark.  

_ _  
Ve- I lor- 
ity 

. - 
1.2 287Jl 3 .8  

..... 2862l 2.3 

.- ..I 11230 . 4  
1.4 9928 3.2 
2.2 9 W  2. 1 
2. 7 7821 2. 6 
2.91 5821 1. 2 
5. 5 ?y*o 1.5 
9.1 269lQ 2.5 

10.9 3161 3.4 
10.3 

(meters) 
111. s. I .  

_ _  
Di- Ve- Di- 
rec- loc- rec- 
tion i ty  tion -- - _- 

75" 3. 8 2 W J  1.9 24329 2.0 22031 2.5 7.8230 1.8 

1 0 0 3 0  3.9 25921 8.3 21821 1.5 21331 3.9 2W' 5.5 . 
1029: 3.7 2571' 9.9 25419 2.0 22Ss0 5.0 2SO" 8.9 . 
98" 2.9 25418 13.7 3.5 21615 6. 1 2i71' 10.9 

lO2sa 2. 9 2Rll2 16. 3 28216 4. 1 26512 7. 1 2793 11. 0 
9113 2.6 265lC 16.5 25811 6.2 28fi10 7.3 27610 10.8 
62?Q 1.2 ........... 28710 7.3 2891' 10.3 26618 13.3 
l Z l S  1.4 ...................... 2 9 7 1 1 1 2 . 9 . - - ~  ....... 
321' 2.8 ............................................ 

.................................................................. 

90?1 3.9 27716 3.3 25329 2.4 ......... 28!80 3.6 . 

..................................................................... 

...................................................................... 

...................................................................... 

..................................................................... 

- 
Di-  
rec- 
tiun 

_- 
Ve- 
loc- 
ity 

-- - -- ~ 

Di- Ve- Di- Ve- Di- Ve- Di- Ve- 
rec- loc- rec- loc- rec- lor- rec- loc- 
tion i ty  tion ity tion ity tion Ity 
____I 

0 l o  0 

23411 
__--. 
- - -. - 

3.0 
._._- 
. - - - - 2 . 5  

4.3 
6.2 2'ol 
9.0 

11. 1 
12.8 
14.7 
15.2 
18.2 
20.8 
19.5 
25.7 
25.1 
19.1 

28731 0. 9 23431 2.81 26731 
...... ___.. 24531 4 . 3  ...... 
........... 23220 6.0 ...... 

31731 . 7 248" 8.0 2511l 
2?OaI . 3  2641' 9.5 25531 
206jo . 9  27427 11.0 230'0 
235'' . 4  2772' 11.5 253'# 
3062J 2.6 28011 14.1 2672J 
29625 4.9 .......... 288" 
29,L'r 6.0 ..____ .--.. 2Y520 
31010 7.4 .____. ~ --.. 297" 
2951s 6.7 ................. 
30315 5.5 .___ ._.._ ._____ 
............................. 
........................... 

WSW .. 
I V N W  
NE _.__ 
WNW.. 
'R'SW ... 
S W  ..... 
WNWN.. 
3 ....... 
3\V---..  

1. 5iO 19 
1.360 28 

430 15 
900 11 

2,4,0 24 
2.300 21 
2,500 24 
2,140 24 

2,0!0 5 

N W  ..... 
W N W  . . 
U'SW .. 
N N W  ... 

S\V ..... 
SSW.-.. s ........ 
S W  ..... 

NIV.--.. 

4,240 
5.000 
4.420 
3.120 
5.000 
4.990 
3.430 
2.710 
4,660 

Blllinps, hfont. Bismarck, N. Dak. Boise, Idaho Buffalo, N. Y. 

Num- hIean 
bor of alti- 
c u e s  1 tude E"s 

Num- Mean ::$ Num- hfPan Num- h h n  Fzf 
bPr of  alti- prra- bl.r of nlti- pera- ber of alti- 
CSFS 1 t u &  ture cmes 1 tude 1 ture cases 1 tude 1 ?$ 

2 
2 
7 

25 
23 
6 
2 
3 
2 
5 
3 

6.4 
8.7 
8. 9 

10.4 
11.7 
12.2 
13.1 
13.6 
13.7 
15.1 
16.0 

1 

13 

10 
18 

6 
3 

1 

...... 

........................... 
n.8 -40.0 2 

12.0 --cio.o u 
8.9 -48.4 9 

10.2 -52.8 30 

12.4 -60.8 5 
12.9 -61.3 4 

................... 5 
13.7 -58.0 4 

..................... 7 
................... 3 

10.8 -55.0 ....... 
......................... 

6.4 
8. 7 

10.2 
11.4 
12.4 
13.3 
13.4 
14.8 
15.3 
15.9 

11.5 

............. 
-30.0 
-44. fi 
-52.u 
-5Y.3 
-60.1 
-64.0 
-60.6 
--R5.5 
-66.0 
-66.0 

-58.1 .______ 11.7 -5S.4 
........... 2 I 1fi.6 1-69.5 

1 
2 
7 

15 
15 
6 
7 
4 
2 
3 
1 1n.o 1-68 o 

3 
15 
12 
9 
5 
6 
4 
1 
2 _ _ _ _ _ _  

.................... 

.................... 

.................... 
Q 1  -41.3 

11.3 -53.1 
12.3 -56.8 
13.6 -63.0 
14.6 -2t i .Z 
15.9 -82.8 
15.9 --09.0 
16.3 -70.0 
16.8 -89 0 
13.1 -60.0 

8 

8 

4 
5 

11 

8 

..--.. 

13. 5 -63.0 

15. -73.0 

I6.4-7(1.0 
17.1 -72 0 
13.8 -62.5 

15.0 -7n.4 

15.9 -70.6 

Siirface ..... 

1.000 

2.000~ ....... 
2.501) ........ 
3,000 _____. . 
4.000. ....... 
5,IHO.. -. . -. . 
fi.000. -. - ~ - -. 
8.000 ........ 

12.o:Q. .___ ._ . 

16,000 ........ 

500 . . - - - -. . 
1.500. -. __. . ~ 

- - -. - -. 

io.oon ........ 
i4.cno. _ _ _ _ _ _  . 

TABLE 3.--1CIaxi1num free-air wind velociiies (As. P. S.), for  different sections of the United States, Lased on pilot-balloon observations during 
October 1939 

Between 2,500 and 5,000 meters (m. s. 1.) I[ Above 5,000 meters (m. s. I.) Surface to 2,500 meters (m. s. I.) - 
R Y 

-I G 
.- - c 
3 a 

2 
.- 
H a 

- 
E. 5 
13. 7 
29.6 
10. 4 

14.0 
12.0 
19.8 
12. 2 

ia. 2 

- 

- 
R 
Y 
.I 

0 

m P 
- 
a 
1 

2 

.I 

e: 0 

- 
52.8 
18. 2 
18.8 
47.0 
18.0 
18. 4 

15. 1 
17. 1 

10. o 

- 

- 

m +2 

a" __ 
24 
23 
30 
31 
22 
26 
24 
24 
3 

- 

- 

m 
Y 

a" 
- 
17 
18 
17 
20 
25 
19 
29 
25 
27 

- 

Section 

Station s ta t ion 

Buffalo, N .  Y ....... 
Washington, D. C . .  
Jscksonville. Fla .... 
Farzo, N. Dnk ...... 
hfoline, I11 ......... 
Amarillo. T e s  _._._ .. 
Rarre. hfont ........ 
Ely, N e v ~  ........... 
Las Vegas, Ne\, ..... 

Northeast  I ......... 
East-Centrsl  2 -  _ _  .-. 
Southeast 3 ......... 
North-Central  '--.-. 
Central 6 ........... 
South-Ceu trala. - ._ 
Northwest 1 ......... 
West-Cen tral 1. _ _  - - - 
Southwest 9 __.______ 

5,420 

I ,  050 
8.850 

13.360 

12,400 
10,760 

9.900 

12.230 
8. 2no 

Harrisburg. Pa. 
Greensboro N. C. 
Atlanta, a;. 
Fargo N Dak. 
Onialia, Nebr. 
Houston, Tcr. 
Billings. Mont.  
Cheyenne Wyo. 
A l b u q u i r q u e ,  N. 

Mer.  

Hartford Conn ..... 
Cireenshdro, N. c.... 
Mobile, Ala ....... 
Bismarck N. Dnk.. 
Indianap&is, Ind. ... 
Amnrillo, Tex ....... 
Pocatello. Idaho ..... 
Ely. N e v  ............ 
A l b u q u e r q u e ,  N .  

hler .  

rnNrn.. w .... 
WSW ... 
N N W  ... 
11' ...... 
W S W  ._ 
N ___.. 
S W  ..... wsw ... 

46. 4 
53. 5 

55. 9 
77. 5 
66.0 
62. 6 
69. 0 
75.6 

6s. n 

1 Maine, Vermont, New Hampshire. hlnssachusetts. Rhode Island, Connecticut, New 
TorB. New Jersey, Pennsylvania. and northern Ohio. 

2 Dclnware. M;iryland. Virginia, West Virginin, southern Ohio, Kentucky, eastern 
Te.nneswp and North Carulina. 

3 Soxth barolina,  (ienrgia. Florida. and  Alabama. 
4 Minhiaan. Wisconsin. Minnesota North Dakota and  South Dakota. Texm. 
I Indiana.  Illinois, Iowa,  Nebraska,' Kansas. and hi'issouri. 

a hlississippl. Arkansas, Louisiana, Oklnhon~a, Teras  (except El Paso), and  western 
Tennessee. 

RIontana, Idaho, Washinaton. and Oreeon. 
Wyon!inn. Colorado, Utah. northern Kevada. and northern California. 
Southern Califolnia, southern Nevada, Arizona, New hlexico. and extreme west 

TARLE 4.-Mcan altitudes and temperatures of significant points idenli3able as tropopauses &ring October 1959, classijed according to the 
potential temperatures (10-degree intervals between ,990' and 409" -4.) with which they are idenlified. (Based on radiosonde observations) 

Charleston, 9. C. Albuquerque, 
N. hIrx. 

Potential trmpera- 
ture qum-  can 

3cr of alti- 
CBSeS ! '  tude 

................... -I-/- ................... .................. I I  -36.5 

-47. i 
-54.2 
-60. G 
-5Y. 5 

-3. 0 

-w: n 

6.9 -45.0 
7.8 -44.5 
9.1 -50.1 

2W-?Y9.. ........... 
300-339.. -. -. -. -. -. 
31hX19. ........... 
320-328 ............. 
33h.139. ............ 
34L?-349. ........... 
3.w-359. ............ 
360-3fl9.. ___. - .. __. 
370-379. .___. _._._. 
38w-389. - - ._ - - - - ._ . . 
390-399 ............. 
Wei-hied means.. 
h l e n n  p o t ~ n t i a l  

t p m p e r a t u r e  
(wrightPd). ...... 

40wn9. - - _ _ _ _ _  - 

10.0 1-a.4 

ti 1 14.1 1-63.7 

.................. .......I ii .3I-58.8 

335.4 324.0 1 339.1 1 340.1 353.1 352.8 
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TABLE 4.-Mean altitiides and temperatures of significant yoints identifiable as tropopauses during October 1939, classified according to the po- 

tenfial temperatures (10-degree inlervals betuiecn 890" and 409" A.) with which they are identijied. Based on radiosonde observations)-Con. 

MPan 
alti- 
tude 

Denrer ,  Colo. 

;:;: 

El  PRSO. Tcx. 

8.2 
9.1 

10.2 
11.4 
12.2 
13.1 
13.9 
14.4 
15.0 
16.0 
15.9 
12.1 

Ely, Nev. 

-- 
............ 

-51.0 
-51.3 
-51.0 
-55.2 
-59.4 
-61.7 
-62.3 
-61.6 
-64.0 
-66.0 
-m.5 
-57.8 

Joliet. 111 

. -. . -. 

9. 2 9. I 
11.6 
12.3 
13.2 
14.1 
14.8 
15.6 
Ifi .? 
16.6 
12.1 

Lakehurst, N. J .  

. -. - - -. 
-47.0 
-45. 5 
-57.9 
-55.8 
-61.2 
-64.6 
-64.0 
-67.0 
-fi8.O 
-67.8 
-56.6 

bfedford. Oreg. 

8.8 
10.0 
11.4 
12.5 
13.3 
1l.fi 
14.7 
15.6 
16 0 
16.5 
12.2 

............ 
-44. 8 
-48.7 
-56.5 
-60.6 
-62.3 
-66.5 
-65.0 
-t%.8 
-66.6 
-65.0 
-57.2 

............ 
8.3 

10.0 
11.3 
12.4 
13.5 
14.2 
14.6 
15.6 
16.4 
16.7 
12.0 

-41. 6 
-48.8 
-55.5 
-60.4 
-64.3 
-65.4 
-63.2 
-6 i .2  
-68. 1 

-6i.7 
-57.1 

. -. -. . 
9.6 

11.0 
12.3 
13.6 
14.9 
15.4 
16.2 
16.R 
17.0 
13.7 

- - -. -. . 
-44.0 
-50.9 
-57.2 
-63.8 
-G9.9 
-70.7 
- 2 . 7  
-72.1 
-70.7 
-62.7 

..... 
e 9 
8.O 9. ' 

11.4 
12.4 
13.2 
14.4 
14.9 
15.9 
16.4 
16.2 
12.3 

- i i : O  
-38.3 
-45.4 
-55.8 
-59.8 
-6O.R 
-66.2 
-66.9 
-68.8 
-68.3 
4 3 . 3  
--56.5 

8.3 
9.7 

11.4 
12.1 
13.4 
14.2 
14.6 
15.2 
15.8 
lfi.! 
11.1 

............. 
-41.6 
-47.2 
-56.8 
-57.2 
-62.4 
-64.0 
-65.0 
4 4 . 4  
-67.0 
-65.3 
-55.2 

7.9 
9.B 

10.6 
12.0 
13.5 

............. 
-37.0 
-42.0 
-48.0 
-54.6 
-63.0 

9.6 
11.3 
12.2 
13.4 
14.5 
15.3 
15.8 
16.2 
17.0 
13.5 

........... 
-44.7 
-51.3 
-55.5 
-63.0 
-65.8 
-6S.3 
-69.2 
-67.8 
-70.0 
4 0 . 3  

16.0 
16.2 
16.5 
12.8 

-69.9 
-67.5 
-66.3 
--50.2 

Numher 
ofcjses 

Mesn 

;$; -- 

- - -. -. - - - 
5 

17 
21 
14 
13 
6 
7 

. - - - - - - - - - 

.............................. 
............................. 
.............................. 
............................. 

-. 

3gg-299 ................................................................. 
300-309 ................................................................. 
310-319 ................................................................. 
3ut-329 ................................................................. 

3 ~ 4 9  .............................................. 
350-359 .............................................. 
360-369.. -. -. -. -. . _ _ _ _  - -. - _ _  - -  _ _  - _ _  _._ ___. -. 
370-3318. ............................................. 
380-189. ............................................. 
3 9 ~ 9 9  .............................................. 
40oO-409.. ............................................ 
Weighted means.. ............................................ 

33(t339 .............................................. I 10.7 
13 11.9 
14 13. 4 
24 15.0 
11 16.: 
10 16. 4 

9 17.3 
6 17.7 

15.0 

5 
11 
14 
18 
12 
7 
2 
2 

6.7 
7.5 
8.9 

10.3 
11.2 
12.1 
12.8 
13.7 

........ 
12.5 
13.8 
15.2 
16.3 
16.9 
17.5 
18. 1 
15. 6 

Miami. Fla. 
- 

inm- 
)er of 
'WS 

__ 

Mean 
alti- 
tude 
- 
._.._ 
..... 
..... 
11. u 
11.3 
11.7 
13. 4 
14.8 
15. 7 
16.6 
17.0 
17.5 
14.3 

- 
Mean 
tem- 
pera- 
ture - 
_.____ 
._____ 
_..___ 
-53.0 
-51.4 
-48.9 
-60.6 
-68.0 

-74.0 
-73.6 
-75. 5 
-64.0 

-70.9 

__ 

VUm. 

cases 
J Q I  Of 

- 
..... 
..... 

4 
24 
33 
I3 
6 
4 
5 
5 
5 
3 

...... 
- 

__ 

VUm. 
her 01 
cases 
_. 

..... 

..... 

1R 
23 

11 
7 
4 
4 
3 
3 

a 

- 

Num 
ber 01 
rases 
- 
____. 
_.__. _ _ _ _ _  

1 
5 

15 
12 
17 
13 3 
2 

____. 

Pot.entia1 tem- 
perature Vum. 

cnses 
J W  01 

- 
._.._ 

1 
6 

10 
13 
9 
3 
3 
8 
4 
1 
2 

.____. 
- 

Num- Mean 2:,8: 
her of alti- 
rases l l  tude ?:e- 

-I- ............ ............. -I- ............. -- I m 9 9 .  ........... 
300-309. ........... 
310-319 ............ 
320-329. _ _  -. . 
330-339.. .......... 
340-349.. .......... 
350-359.. -. -. - - - - - - 
3a-369.. .......... 
370-379 ........... 

-. -. 

...... I ....... _____. I  ....... ..... 
...... 

3 
22 
20 
10 
8 
8 
2 
1 
4 
4 

__.._. 
..__.. 

6 
14 
13 
13 
13 
6 

10 
7 
3 

W3R9.. .......... 
3%-399.. .......... 
4fM-409. ........... 
Weightrd means.. 

................. 
15.4 -65.0 -...i./ 16.7 11.4 1-52.7 -66.0 

M e a n  p o t e n t i a l  
t e m p e r a t u r e  
(weighted). .___ - 241. G 340.7 364.2 359.2 

Nnshrillp. Teun.  

346.0 

Oakland. Cn!if. 

346.1 

Oklahonin City. 
O k l s .  

347.8 

Phoenix. Aris. Minnwpdi s ,  Minn.  Omalia. Nehr. St.  Louis, Mo. 
- 

Mean 
nlti- 
tude 

.- 
Mean 
tem- 
pwa- 
ture 

Potentinl tem- 
perature dum- 

wr nf 
cases 

\Timi- 
ier nr 
cases 

Vunl .  
)er ol 
cases 

I 

............ :I: 8.3 -39.8 

9.6 -46.3 
11.2 -54.1 
12.3 -56.9 
13.2 -59.4 
14.5 -67.0 
14.9 -66.0 
16.3 -73.8 
16.0 -66.0 
M.7 -66.7 
12.7 -57.5 

-I-- --I- -I-- 
290-99 ............ 
BO(t3W.. .......... 
3W319 ............ 
3%-328. ........... 
330-339 ............ 
34c-3349 ............ 
33x359.. .......... 
360-369 ............ 
370-379.. .......... 
382-399.. .......... 
3 w 3 w  ............ 
400-1 09 ............ 
Weighted means.. 
Mean potent ia l  

t e m p e r a t u r e  
(weighted). _ _  -. - 

.... 
2 
3 

21 
20 
12 
4 
6 
7 
6 
6 
3 ___-_  

..... 

..... 

._._. 
7 

14 
12 
12 
9 
9 
8 
4 
5 _-___ 

.___. 

...... 
8 

24 
7.9 
12 
10 
4 
3 
5 
2 
3 

-_.-_ 

...... 1 ....... ...... 
...... 

1 
10 
24 
18 
4 
8 
5 
8 ; 

-_.-_ 

--.. 
7. 8 
8.4 
9. Y 

11.2 
12. 5 
13.6 
14.3 
15.1 
15.8 
16.2 
16.6 
12.1 

_.__.. 
-48.0 

-.vi, 
-54.9 
-56.4 
-63.2 
-65.4 
-67.5 
-69.0 
-67.0 
-67.0 
-56.8 

-40.2 

......I. ..... 

........... 
. . . . . . I  ....... ..... 

1 
4 

11 
14 
'3 
4 
7 
6 
5 
3 

1 
5 

19 
17 
11 
4 
7 

10 
3 
2 
3 

___-. 

13.9 15.0 l&.O 61.3 

I I 

333.6 352.1 355.1 353.1 

I 

368.4 343.3 350.0 

j San Juan, P. H. Ssulte Ste. Marie. &rich. Spokane. Wash. 
I I 

Swan Island. W. I. 
I I 

Poteutial teniperaturc 
Number1  1 tzzr- 
of cases tude ature 

Mean 
temper- 

ature 

-42.4 
-44.6 
-49.9 
-54.5 
-56. 4 
-57.9 
-60.5 
-59.0 

I 
........ 

-4i. 
-44.4 
-50.5 

-61.1 
-64.0 
-68.0 
-64.0 
-63. 8 
-61.0 
-68.5 
-M. 0 

-58.6 

- - - -. - - - -. 
. -. -. - -. . 
- - - -. - - - -. 
.......... 

-46.0 -a. 4 
-69.6 
-69.5 
-75.9 
-76.4 
-76.3 
-77.0 
-67. 6 

- - -. - - - 
7.9 
8. 6 

10.0 
11.4 
12.4 
13.4 
13.1 
14.6 
15. 1 
15. 5 
17.0 
11. 4 

........ 
-57.6 
-64.9 
-73.1 
-79.0 
-77.6 
-79.7 
-80.1 
-73.3 

_ _ _  _-.-_. ___._._._I::::::::: 
.................. 
......... 10.0 I 15'6 

325.1 

......... 
-60.5 

-542.7 
......... 

369.2 I Mean potential temperaturc (weighted) .____________ 337.13 a7i.a 


